BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and are provided with free text boxes to elaborate on their assessment. These free text comments are reproduced below.
Introduction
Problem well introduced and objectives stated. Latter are placed in the methods section which is a bit unusual. However, this does not disturb the reading of the manuscript. The three perspectives in the objectives could be explained more comprehensively, although Table 1 helps in understanding.
When referring to the evidence on falls prevention it would be good to also mention what is known about dose of (most) effective regimens and how this can or cannot be translated into community programs.
Title: Is the use of the word elderly still common practice in Finland? I feel that a term such as older women may be more appropriate and you have used the word seniors later in the manuscript and this may be more appropriate but that is just my opinion.
Abstract: Introduction -I had to read this several times as I found it slightly incoherent -please consider re-writing this section to make your point clearer. Line 30 -small cohorts -can you give some examples of numbers Introduction: Line 32 -Why have you chosen >64 to describe older people when the standard definition is over 65? Line 42 -can you just clarify if Taiji is the same as Tai Chi? Line 49-50 -can you reference the studies recognising participation bias please? I found the fourth and fifth paragraphs of the introduction slightly incoherent and they may need re-writing to make them more succinct to get your points across. Some of your references need updating e.g. Sherrington 2008 (5) has been updated Methods and Analysis Figure 1 -you do not show the pathway for the control group. It would beneficial to see the pathway through the study for both groups. Interventions -who is supervising the exercise sessions and what qualifications/training have they been given to make the intervention standardized? Outcome measures -you are using a lot of well-being measuresplease can you explain why? Are the well-being and cognitive performance measures being undertaken at three time points? It might be advisable to include the actual measures being used and time points in Table 1 . Methods page 10 -line 38 -You report that the effectiveness of the intervention between groups will be analysed according to the number of falls and fractures but earlier on page 6, line 45, you report that the study is not powered for fracture outcomes. Please can you clarify what fracture data you are collecting and what your analysis of it will be. I appreciate that you have used the SPIRIT guidelines but have you considered also using the TIDieR or CERT guidelines to guide your description of your intervention. I would recommend looking at these to ensure you have described your intervention fully: https://www.bmj.com/content/348/bmj.g1687 or https://bjsm.bmj.com/content/50/23/1428.short Discussion -line 8 -you mention frailty as an outcome here -can you please clarify how you are defining frailty and which measure you are using General points -I am interested in this age groups use of SMS as a means of communication.
There are numerous grammatical and spelling errors throughout the manuscript. I appreciate that English is not your first language and therefore, i would recommend that you ask someone who is a native English speaker to proof read your manuscript to help with these areas.
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GENERAL COMMENTS
General comments: The present protocol entitled "A randomized controlled trial (RCT) study design for a large-scale municipal fall prevention program in community-living elderly women: study protocol for the Kuopio Fall Prevention Study (KFPS)" was well written and describes the protocol of RCT examining the efficacy of exercise in communityliving elderly women. In addition, the gaps on subjective well-being (SWB) and cost-effectiveness are described as well as the reasons to explore these variables. Even that the current project is ongoing, my comments won't deny the requirements of BMJ Open. Please, follow my comments below: Specific comments:
Research question: The present paper has defined the research questions describing and justifying the reasons. The primary outcomes are I) falls; II) the domains of SWB, and III) the use of health and social services. The point I and II were described, but the point III remains a little obscured. 1) Regarding the use of health and social services, what kind of response is expected? Do the authors hypothesize that the improvements on falls, fear of falling, and SWB will be related to the use of these services? What kind of relationship is speculated by authors? A reduction or increase of these services after the intervention? It will be important 1-2 sentences to explain this primary outcome in order to be clearer.
2) The cost-effectiveness seems to emerge as a good primary outcome, why the authors considered this endpoint as a secondary? In the introduction seems to be well defined their importance on the context of community-living elderly. Please, provide further changes which indicate the main role of costeffectiveness in the present work. Abstract: The present paper presented a complete abstract.
3) It was introduced the main outcomes as falls, and SWB, but the III primary outcome (the use of health and social services) was not presented as one of the main objectives. This issue was abovementioned and the reviewer reinforces the decision among them. A well-defined aim can help authors focus and make the work clearer for BMJ open readers. 4) In the "Methods and analysis" section, "Primary outcome measures are the recording of falls (monthly self-reports and biweekly SMS-question). Secondary outcomes include fractures, bone mineral density (DXA measurement), changes in health status, changes in functional status (muscle strength, balance, mobility), deaths, SWB, cognitive performance and cost-utility" are defined. However, in the text the primary and secondary outcomes are different. Please, be careful with these decisions. 5) In the sentence "but only the intervention group will be offered first free 6-month supervised training courses" an ethical question emerges. I understand that is not my work here deal with ethical issues, but if the project observes the benefits of their intervention, why the control group cannot be also benefited after the period of the study? Study design: A randomized controlled trial planned as a one-arm superiority. The experimental design seems to be proper to the main question. 
VERSION 1 -AUTHOR RESPONSE
Reviewer 1; Daniel Schoene 1.1. The three perspectives in the objectives could be explained more comprehensively, although Table 1 helps in understanding.
Response: The three perspectives and outcomes are now explained more comprehensively in Objectives section (lines 148-156). Table 1 has also minor modifications to ease it readability.
1.2. When referring to the evidence on falls prevention it would be good to also mention what is known about dose of (most) effective regimens and how this can or cannot be translated into community programs.
Response: In the recent meta-analysis (Sherrington et al.), exercise was considered to have more favourable effects in fall prevention when exercise programmes contains balance-challenging components and comprise more than three hours per week of exercise. This notice is now stated in lines 69-71. Response: It is correct that 12-month follow-up visits have been completed by now. This is now stated in lines 200-201.
1.5. The participants section should also clearly state eligibility criteria.
Response: Initial eligibility criteria for the study were: 1) women born 1932-1941; 2) living within a reasonable distance (≤10 km) of Kuopio city centre; 3) ability to attend the exercise sessions twice a week for the first six months; and 4) adequate health (self-ambulatory, no unstable angina pectoris, severe pulmonary disease or moderate to severe dementia). The criteria are now stated in lines 217-220.
1.6. "Strength and resistance exercises have been shown to improve functional capacity in the elderly, while Taiji have been shown to be useful for improving balance and preventing falls […] ". This requires more referencing as it does not relate to PD and Tai Chi (Taiji).
Response: References (11-13) relating to functional capacity are now stated in line 253.
1.7. Please state session durations for the respective exercise components. It is unclear if the one hour sessions apply to both, Tai Chi and strength training.
Response: In both the gym training course and Taiji course the duration for a single session was one hour (totalling 2 hours of exercise per week). This is now stated in line 260. The schedules for both courses can also be seen in appendices (courses' protocols).
1.8. The recommendations for the unsupervised training should be formulated clearly. In addition, it should be mentioned what kind of support participants receive during this later stage.
Response: During initial six months of supervised training women acquired basic knowledge of Taiji and gym strength training techniques. Following unsupervised training period did not include additional support from the study. The women were encouraged to utilize the free use of communal premises and to continue their physical routines, based on Taiji and gym exercise protocols that they were familiarized with at the beginning. However, no compulsory training routine was required. This is now stated in lines 262-265.
1.9. Many primary outcomes are stated in the first part of the methods section. This requires adjusting for in the analyses. Alternatively, select less. However, later it is stated that falling is the primary outcome. Please be clear.
Response: The outcomes are now corrected to be in line throughout the manuscript (e.g. the use of health and social services is not anymore considered to be an outcome, thus it is part of cost data). In addition, abstract is substantially edited to be more precise and informative.
1.10. Please define what is considered a "fall-related injury" in this study.
Response: Any self-reported minor or major accident and medically diagnosed injury related to fall, slip fall or falling from the height below one meter was considered as a "fall-related injury" if pain or soreness was reported in the phone interview following the SMS fall report. This is now stated in lines 361-364.
1.11. Provide references for all outcome measures. Also include brief statements, what they specifically measure, how many items and response options for questionnaires.
Response: References for outcome measures are now stated whenever possible (as references exists). More detailed information e.g. in "well-being and cognitive performance" (lines 378-389) and "functional tests" (lines 405-418) is now stated.
1.12. As participants were recruited from different birth cohorts, it is useful to determine possible differences in effects caused by cohort effects. Is this possible?
Response: Cohort effect of the younger women born in 1942-45 compared to OSTPRE cohort women born in 1932-41 is possible. Six years in age may make a difference, i.e. less old age frailty/dementia. However, controls for this younger group were selected from the same younger population group. This is now stated in lines 531-534. When the study participants were children and adolescent, there were poverty, possible lack of food and vitamin D during World War II, which may also have some cohort effect. Generalizability 1.13. "Although the KFPS study is limited to elderly women, the results are considered to be applicable in to males as well." Please elaborate on this statement.
Response: The results are considered to be applicable to males as well, as the study protocol does not require any gender-based adjustments. In the recent exercise study among older adults, no differences in attendance and drop-out rates between the genders were found, and relative muscle increase as well as strength and function improvement were similar between men and women (Drummond et al.) . This is now stated in lines 536-540. Discussion 1.14. The authors focus on exercise interventions throughout the manuscript. However, in the last part of it, they emphasize multifactorial interventions ("Multifactorial fall prevention programs for older people have been shown to reduce falls (41, 42)."). Please be consistent.
Response: This correction is relevant. KFPS study comprises of many factors (health education, physical exercise, balance training, recordings of the falls, functional tests, medical history etc.), but it is not a "multifactorial" fall prevention program. All referring of multifactorial aspects is now omitted from the manuscript. Response: In Finland, the standard definition to describe older people is age 65 or more. Definition is now changed from ">64" to "≥65" in line 59.
----------------------------------------
Line 42 -can you just clarify if Taiji is the same as Tai Chi?
Response: Taiji is a synonym for Tai Chi. Both spellings have been used in scientific literature. Clarification of the term is now added in line 68.
2.6. Line 49-50 -can you reference the studies recognising participation bias please?
Response: The references are the same mentioned later in the same paragraph (references 32-34). These references are now also added after the first sentence of the paragraph in line 127.
2.7. I found the fourth and fifth paragraphs of the introduction slightly incoherent and they may need re-writing to make them more succinct to get your points across.
Response: Several changes in the fourth and fifth paragraphs of the introduction (lines 88-111) are now made to improve the readability.
Some of your references need updating e.g. Sherrington 2008 (5) has been updated
Response: References are now checked for updates and corrected accordingly Methods and Analysis 2.9. Figure 1 -you do not show the pathway for the control group. It would beneficial to see the pathway through the study for both groups.
Response: Pathway for the control group is now added in Figure 1. 2.10. Interventions -who is supervising the exercise sessions and what qualifications/training have they been given to make the intervention standardized?
Response: Supervisors for the strength exercise protocol at the gym were two trained professional physiotherapists. Taiji session was supervised by a full-time professional Taiji teacher with 20-year previous teaching experience in the subject. Both protocols were planned and familiarized to instructors on site. Taiji protocol was designed in collaboration with the instructor. This is now stated in lines 270-273.
2.11. Outcome measures -you are using a lot of well-being measures -please can you explain why? Are the well-being and cognitive performance measures being undertaken at three time points? It might be advisable to include the actual measures being used and time points in Table 1 .
Response: We are evaluating several aspects of cognition at the baseline and at 12-month and 24-month follow-ups to measure their changes throughout the follow-up and to identify aspects of SWB that 1) predict favourable outcomes in exercise intervention, or 2) are most effected by exercise intervention among aging women. The "well-being and cognitive performance" paragraph (lines 378-389) is now re-written to give more informative description of these measures.
2.12. Methods page 10 -line 38 -You report that the effectiveness of the intervention between groups will be analysed according to the number of falls and fractures but earlier on page 6, line 45, you report that the study is not powered for fracture outcomes. Please can you clarify what fracture data you are collecting and what your analysis of it will be.
Response: The cost-effectiveness paragraph of the manuscript is now re-written as follows: "The cost-effectiveness analysis is based on standard methods [51, 52] . It is carried out in two different settings. The first investigates whether the intervention is cost-effective for fall prevention compared to control group. The second is cost-utility analysis, which use quality-adjusted life years (QALY) gained as outcome. The results will be presented in cost per QALY. The viewpoint of the analyses is a societal view, which is regarded as the most comprehensive view. The sub-analysis will also be performed from the municipal perspective, since the city of Kuopio has a substantial contribution to these services."
Preliminary injury data (including fracture) will be collected in phone interviews following any positive SMS fall report. At the end of the follow-up, national health care and hospital discharge registries will be utilized to validate all self-reported and non-reported fall injuries according to ICD-10. Post-hoc analysis for soft-tissue injuries (and fractures) will be studied.
2.13. I appreciate that you have used the SPIRIT guidelines but have you considered also using the TIDieR or CERT guidelines to guide your description of your intervention. I would recommend looking at these to ensure you have described your intervention fully:
https://www.bmj.com/content/348/bmj.g1687 or https://bjsm.bmj.com/content/50/23/1428.short
Response: Thank you for the information to use additional guidelines. We have checked the contents of the TIDieR and CERT guidelines, and it appears that our protocol paper presents these contents quite comprehensively. However, we are expected to follow BMJ Open's format to use SPIRIT guidelines for reporting protocols for RCTs (https://bmjopen.bmj.com/pages/authors/). Discussion 2.14. line 8 -you mention frailty as an outcome here -can you please clarify how you are defining frailty and which measure you are using
Response: Frailty is a more comprehensive phenotype of a fragile old person than sarcopenia and is defined by Fried et al. (2001) operationally as meeting three out of the next five: 1) unintentional weight loss, 2) self-reported exhaustion, 3) weakness (low grip strength), 4) slow walking speed, and/or 5) low physical activity. OSTPRE (and KFPS) has recorded most but not all of these (changes in weight, grip strength, TUG-test, self-administered diaries).
On the other hand, sarcopenia is loss of skeletal muscle mass and low muscle strength/performance with increased risk of disability, poor quality of life and death. The EWGSOP recommends use of 1) low muscle mass, 2) low muscle strength or 3) low muscle performance for the diagnosis of sarcopenia. Thus, measurements for sarcopenia diagnosis have also been performed.
The sarcopenia and frailty assessment is now stated in the methods section of the manuscript (lines 420-432).
General points 2.15. There are numerous grammatical and spelling errors throughout the manuscript. I appreciate that English is not your first language and therefore, I would recommend that you ask someone who is a native English speaker to proof read your manuscript to help with these areas.
Response: The original manuscript was sent for editing to a professional academic proofreading service in December 2018, but sadly the quality of the service was not desirable. Revised manuscript has been now proofread by another professional company.
Specific comments 3.1. Research question: The present paper has defined the research questions describing and justifying the reasons. The primary outcomes are I) falls; II) the domains of SWB, and III) the use of health and social services. The point I and II were described, but the point III remains a little obscured.
Response: We apologize for the confusion. The use of health and social services is not an outcome per se, thus it is part of cost data. The use of health and social services will be gathered from both groups before and after intervention. Cost of these services will be added to the total cost and then used for the economic analysis. The corresponding correction of this part has now been made both in abstract and in lines 152-156.
3.2. Regarding the use of health and social services, what kind of response is expected? Do the authors hypothesize that the improvements on falls, fear of falling, and SWB will be related to the use of these services? What kind of relationship is speculated by authors? A reduction or increase of these services after the intervention? It will be important 1-2 sentences to explain this primary outcome in order to be clearer.
Response: This is partly explained already in answer above. The use of health and social services and their costs will be added to the economic analysis in a standard way of conducting economic analysis from the societal view, when all costs should be included to the analysis. It is possible, if the intervention is effective by reducing falls and injuries, that the service use might be lower in intervention group and the intervention's costs could be offset by reduced service use.
3.3. The cost-effectiveness seems to emerge as a good primary outcome, why the authors considered this endpoint as a secondary? In the introduction seems to be well defined their importance on the context of community-living elderly. Please, provide further changes which indicate the main role of cost-effectiveness in the present work.
Response: We agree that the cost-effectiveness would be a good alternative for the current a primary outcome. However, the power calculation in this large scale RCT was based on clinical outcome such as expected fall incidence in this age group and geographical region. Since previous literature offer little reliable information on actual proportion of injurious falls (and related cost) among total number of falls in aging women, this approach was considered less reliable to be used as primary outcome in the sample size estimation. Abstract 3.4. It was introduced the main outcomes as falls, and SWB, but the III primary outcome (the use of health and social services) was not presented as one of the main objectives. This issue was abovementioned and the reviewer reinforces the decision among them. A well-defined aim can help authors focus and make the work clearer for BMJ open readers. and 3.5. In the "Methods and analysis" section, "Primary outcome measures are the recording of falls (monthly self-reports and bi-weekly SMS-question). Secondary outcomes include fractures, bone mineral density (DXA measurement), changes in health status, changes in functional status (muscle strength, balance, mobility), deaths, SWB, cognitive performance and cost-utility" are defined.
However, in the text the primary and secondary outcomes are different. Please, be careful with these decisions.
Response: The outcomes are now corrected (see responses in questions 3.1 and 3.2.) to be in line throughout the manuscript. Abstract is re-written to be more precise and more informative e.g. in terms of the main outcomes.
3.6. In the sentence "but only the intervention group will be offered first free 6-month supervised training courses" an ethical question emerges. I understand that is not my work here deal with ethical issues, but if the project observes the benefits of their intervention, why the control group cannot be also benefited after the period of the study?
Response: Both the intervention and control group receive health education on fall prevention and exercise opportunities arranged by the city. During the follow-up controls are free to pursue all their normal physical activities and use the facilities with a same cost than exercise group during their selfpaid second year. This is stated in manuscript in sections "Study design" and "Equality and ethical issues". Response: All measurements, including physical and body composition measures, are done during single visit to the research centre at baseline, at 12 months and at 24 months. Clinical measurement at baseline was done on average within 14 days prior to start of the intervention and before polling into exercise or control group. This is now stated in lines 190-195.
The order of physical measurements taken during a visit is single leg stance test, squat test, isometric leg extension strength, grip strength, DXA scan, Timed Up and Go, body sway test. This order is now stated in lines 393-395.
Methods 3.9. Please, provide a better description of "Functional tests" section. It is important to understand how the evaluators will evaluate variables as maximal strength and functional capacity to allow the study to be repeated.
Response: The "functional tests" paragraph (lines 404-418) is now re-written to be more precise and informative.
